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Multi-functional probe type pH sensor for intracellular or cell surface sensing

Tsuchiya, Kazuyoshi
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The detection of temperature and pH at the single-cell level is hoping for
the great level of clinical importance for the early detection of many diseases like cancer,
diabetes, etc. In this research work, we have fabricated a micro region pH and temperature sensors
by series of processes like electrolytic polishing to create needle structure, deposition of
electrode materials using sputtering for measurements and finally testing in various biological
medium. The fabricated tip of the microneedle probe is nearly 5u m analyzed by laser microscope. pH
testing was evaluated using fish egg and the found that results were significant. Seebeck
co-efficient observed for the micro region temperature sensors is relatively low compared to
theoretical values. The vibration of the needle to inject into a cell can make apparent young' s
modulus larger so that the injection force for cell will be reduced.

pH



RNA

pH

() pH
5mV/0.1pH
@)
©)

(M

10-30 [um]
(pH

in-situ

1-10 [um]

100pm 1

pH

pH

1-10 pm

0.5

0.1 /s

30 50 [um]

5 [pm]

@
2

pH

5 [nm]

Imagel

44.6 [°]
5 [pum]

Tablel RF magnetron sputtering condition.

Target Sb | Ag
Flow rate of Ar gas [sccm] 50
Sputtering time [min] 80 62
Distance from target [mm] 40
Microwave power [W] 80
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Fig.1 Sb-Ag sputtered.
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Fig.2 Temperature — voltage of a salmon roe.
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Fig.3 Young’s modulus change for cell surface with

various vibrating frequency.
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Table 2 Contribution ratio of needle shape.

95 [%] 99[%]
L s
A:5 Yoo 85.59%
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Connector for inhalational anesthetic

Developed pH sensor

B6N(?) mouse

Fig.4 Experiment on mice.
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Fig.5 Result of voltage measurement of spinal fluid.
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Fig.6 MV — pH corresponds.
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